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BACKGROUND. The incidence of bronchioloalveolar carcinoma of the lung (BAC), a

pathologically distinct type of nonsmall cell lung carcinoma (NSCLC), appears to

be rising. In this study, the authors compared data on the clinical presentation and

clinical courses of patients with Stage IIIB and IV BAC with data on other types of

NSCLC.

METHODS. The authors collected clinical, radiographic, and pathology information

about 28 patients with Stage IIIB and IV BAC and 124 patients with other histologic

types of NSCLC.

RESULTS. Twelve of 28 BAC patients (43%) were women, compared with 40 of 124

control patients (32%). Nine (32%) of the patients with BAC had never smoked

cigarettes, versus 20 controls (16%) (P 5 0.02). Eighteen patients (64%) with BAC

had bilateral multilobar or multicentric pulmonary involvement, compared with 13

controls (15%) (P , 0.001). Patients with advanced stage (IIIB and IV) BAC had a

median survival of 15 months from the time of diagnosis; for patients with other

types of Stage IIIB and IV NSCLC, had a median survival of 10 months (P 5 0.01).

CONCLUSIONS. Patients with BAC of the lung have clinical, radiographic, and

pathologic characteristics that distinguish them from patients with other types of

NSCLC. A greater proportion of women and nonsmokers present with BAC than

with other types of NSCLC. Patients with advanced stage BAC are more likely to

have bilateral diffuse pulmonary involvement, are less likely to develop brain

metastases, and have longer survival than patients with other types of Stage IIIB

and IV NSCLC. Further research is warranted to define etiology, molecular abnor-

malities, and more effective therapeutic interventions. Cancer 1999;86:1165–73.

© 1999 American Cancer Society.
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The incidence of bronchioloalveolar carcinoma (BAC) is increasing
in frequency and contributes to the higher incidence of adenocar-

cinoma noted in recent decades.1– 4 The etiology of this increase in the
incidence of BAC is undefined. BAC tends to occur more frequently in
women and in patients who have never smoked cigarettes.5,6 Patients
with advanced BAC are more likely to have bilateral and multilobar
involvement than patients with other types of lung carcinoma.4

Reports of patients with resected Stage I lung carcinoma have
shown that such patients with BAC live longer than patients with
other types of nonsmall cell lung carcinoma (NSCLC).7,8 However,
there is little information about the clinical presentation and course
of patients with advanced stage BAC. In view of this, we performed a
retrospective review of our consecutive patients with Stage IIIB and IV
NSCLC who were treated on therapeutic clinical trials at the Medicine
Branch at the National Naval Medical Center. We compared the
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clinical presentation and course of our BAC patients
with Stage IIIB and IV with those patients with other
types of Stage IIIB and IV NSCLC.

PATIENTS AND METHODS
Patients
One hundred fifty-two patients with Stage IIIB and IV
NSCLC were identified from 4 consecutive therapeutic
clinical trials performed at the Medicine Branch of the
National Cancer Institute at the National Naval Med-
ical Center between 1983 and 1998.9 –12 Eligibility cri-
teria for the trials included pathologically confirmed
NSCLC with measurable or assessable disease, Eastern
Cooperative Oncology Group (ECOG) performance
status $ 2, and no serious concurrent medical or
psychiatric problems. Patients with brain metastases
were included provided that these metastases had
been treated with surgery and/or radiation therapy
and that the patient had made a satisfactory, stable
recovery.

Methods
Medical records were retrieved, and information on
patient age, gender, performance status, smoking his-
tory, symptoms and signs at presentation, radio-
graphic appearances, metastatic sites, stage, thera-
peutic intervention, initial sites of progressive disease,
and survival from the time of diagnosis and from the
first day of systemic treatment was abstracted. Radio-
logic evaluations at the time of initial diagnosis (chest
X-ray and computed tomography [CT] of the chest)
were collected on the BAC patients and reviewed,
because reports may not have described adequately
the pattern of disease in these patients. Staging in-
cluded CT of the chest, with the liver and adrenal
glands included in all patients. Bone scans and CT of
the brain were performed if there were symptoms,
signs, or laboratory abnormalities to suggest the pres-
ence of metastatic disease. Patients were assigned a
stage based on these investigations.13 Smokers were
defined as those who were actively smoking, exsmok-
ers if they had been off cigarettes for 6 months or
more, and nonsmokers if they had no prior history of
cigarette smoking.14

Pathology Review
The histology and cytology slides were retrieved and
reviewed by two pulmonary pathologists (J.W. and
R.I.L). A consensus was required before classifying the
pathology specimens according to their respective his-
tologic type. All cases had been prospectively reviewed
to establish the pathologic diagnoses at the time of
entry onto the respective treatment protocols.9 –12 The

histologic and cytologic criteria for the diagnosis of
BAC have been published previously.15–21

The histologic criteria included a peripheral tu-
mor manifesting the growth of well-differentiated
cuboidal or columnar tumor cells along intact alveolar
walls and no evidence of a primary adenocarcinoma at
some extrapulmonary site.15–19 The cytologic criteria
for a diagnosis of BAC included prominence of
monolayered tumor sheets, fine chromatin pattern,
abundant cytoplasm showing uniformity, a high nu-
clear-cytoplasmic ratio, and mild cellular pleomor-
phism.16,20,21 Nuclear folds are a common finding, and
cells nearly always lack cilia.16 The patients with other
types of NSCLC were classified according to the major
histologic groups: adenocarcinoma (n 5 89), large cell
carcinoma (n 5 15), squamous cell carcinoma (n 5
10), poorly differentiated carcinoma (n 5 6), carcinoid
tumor (n 5 1), and NSCLC-not otherwise specified
(n 5 3).17

Radiologic Evaluation
The chest radiographs and CT of the chest at presen-
tation were reviewed. The pulmonary findings were
classified into 3 groups: solitary pulmonary nodule/
mass, consolidation, or diffuse.22–27 Table 2 outlines
the characteristics of the three presentations in both
patients with BAC and those with other forms of
NSCLC. Patients with solitary pulmonary nodules or
focal consolidation included in the analysis had evi-
dence of extrathoracic metastases. Diffuse pulmonary
involvement was characterized further as unilateral or
bilateral and according to the number of lobes in-
volved. Multicentric involvement is the presence of
numerous nodules, with or without consolidation,
within the same lobe; whereas multilobar is the pres-
ence of multiple nodules, with or without consolida-
tion, within more than one lobe.

Statistical Methods
The chi-square test was used to assess the univariate
association of categorical patient characteristics by
case status. Similarly, the Student t-test was used to
evaluate the association for continuous variables. Two
separate comparisons were made: 1) patients with
BAC versus those with all other types of NSCLC and 2)
BAC patients versus those with adenocarcinoma. All of
the P values listed were two sided, and significance
was assessed at an a level of 0.05.

The Wilcoxon test was used to compare Kaplan–
Meier survival curves. Survival analysis was performed
in relation to two time points for each patient, respec-
tively, to contrast survival during these specific inter-
vals. These time-frames spanned from 1) the date of
diagnosis and 2) the date of first (systemic) treatment
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until either the date of death or the last contact (if
alive), up to 24 months after the initiation of therapy.
Deaths due to causes other than lung carcinoma (n 5
8) were treated as censored observations at the time of
death.

RESULTS
Patient Characteristics
Patient characteristics are listed in Table 1. The 28
patients with advanced BAC had a median age, pro-
portion of females, and good performance status sim-
ilar to those in patients with other types of NSCLC.
The smoking history and stage of disease were differ-
ent between patients with BAC and patients with other
types of lung carcinoma. Nine of the 28 BAC patients
(32%) were nonsmokers, compared with only 20 con-
trol patients (16%) (P 5 0.02). The median pack year of
cigarette consumption within the BAC smokers (in-
cluding current and former smokers) was 35, com-

pared with 40 in the NSCLC control group (P 5 0.048).
Four of the 28 patients with BAC (14%) had Stage IIIB
disease, compared with 39 patients (31%) with other
types of NSCLC (P 5 0.04). Two of these 4 patients
with BAC had pleural effusions (T4 lesion), whereas
the other 2 had satellite lesions within the ipsilateral
primary-tumor lobe of the lung (T4 lesion). None of
the patients with BAC had N3 involvement. The
greater frequency of patients with Stage IV BAC re-
flects the more common disease pattern of bilateral
disease at presentation.

Pathology Review
All patients had their pathologic diagnosis established
on their histology and/or cytology specimens at the
National Naval Medical Center prior to the initial en-
rollment onto their therapeutic protocols.9 –12 Patho-
logic material from all but 2 patients with BAC was
available for rereview, which consisted of 27 histologic
samples and 2 cytologic samples. The 2 patients who
were diagnosed by cytologic examination according to
published criteria were included in the study.16,20,21

One of the patients who originally was diagnosed
with BAC was reclassified with papillary adenocarci-
noma and was assigned to the control group, leaving a
total of 28 patients with a diagnosis of BAC. The pa-
thology slides and blocks were not retrievable for 2
patients with previously confirmed BAC; they are in-
cluded in the group of patients with BAC.

The pathology specimens from 91 of the 124 pa-
tients with NSCLC other than BAC were retrieved for
review. The diagnoses of NSCLC in these patients had
all been confirmed previously by pulmonary patholo-
gists in the department in which the current pathology
review was performed.9 –12 The patients whose pathol-
ogy specimens could not be retrieved maintained their
initial diagnosis; therefore, they are included with the
control patients in this analysis. There were no reas-
signments of patients from the control group to the
bronchioloalveolar cohort. The majority of patients
assigned to the control group had a pathologic diag-
nosis of adenocarcinoma (n 5 89; 72%). Because no
adjustments were necessary within the 91 of 124 pa-
thology slides from control patients, and because all of
the slides had been reviewed previously at our center
by our pathologists, we believed that it would be ap-
propriate to include all 124 patients within the control
group.9 –12

Symptom Characteristics
Most symptoms of patients presenting with BAC were
similar to those seen in patients with other types of
NSCLC. However, cough was more common in pa-
tients with BAC than in patients with other types of

TABLE 1
Patient Characteristics

Characteristic

BAC NSCLC controls

P valueNo. % No. %

Patients 28 100 124 100 —
Age (yrs)

Median 60.5 — 56 —
Range 29–80 — 24–79 — —

Gender
Male 16 57 84 68 0.3
Female 12 43 40 32 —

Performance status
0 4 14 10 8 —
1 22 79 98 79 0.48
2 2 7 16 13 —

Smoking history
Nonsmoker 9 32 20 16 —
Former smoker 10 36 33 27 0.02
Active smoker 8 29 70 56 —
Unspecified 1 4 1 1 —

Histology
Adenocarcinoma — — 89 72 —
Large cell — — 15 12 —
Squamous cell — — 10 8 —
Poorly differentiated — — 6 5 —
Carcinoid — — 1 1 —
NSCLC, NOS — — 3 2 —

Stage:
IIIB 4 14 39 31 —

T4 4 — 19 — —
N3 0 — 20 — —

IV 21 75 81 65 0.04
Relapsed 3 11 4 3 —

BAC: bronchioloalveolar cell carcinoma; NSCLC: nonsmall cell lung carcinoma; NOS: not otherwise

specified.
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lung carcinoma (71% vs. 50%; P 5 0.04). The classic
symptom of bronchorrhea was not encountered in our
patients with BAC.

Radiologic Appearances
Three patterns of disease were noted on chest CT
scans of patients with BAC: solitary nodule/mass, con-
solidation, and diffuse pulmonary lesions (Table 2).
Patients with solitary pulmonary nodular masses in-
cluded in this study had documented evidence of ex-
trathoracic metastases.

Patients with BAC had bilateral disease 64% of the
time, compared with 11% of control patients (P ,
0.001). The classic bilateral multilobar presentation
was seen in 50% of patients (n 5 14) with BAC and in
9% of control patients (n 5 11) (Figs. 1–3). Seventy-six
control patients (62%) had solitary pulmonary lesions,
compared with 4 patients (14%) with BAC (P , 0.001).

Sites of Metastatic Disease at Initial Presentation
The different patterns in sites of disease between pa-
tients presenting with Stage IV BAC and those present-
ing with other types of NSCLC are reflected by the
extent of pulmonary involvement and metastatic dis-
ease to the brain or liver. Bilateral pulmonary involve-
ment was present in 16 of 21 patients (76%) with Stage
IV BAC and in 11 of 81 control patients (14%) with
Stage IV NSCLC. Brain metastases were identified in 1
of 21 patients (5%) with Stage IV BAC, compared with
19 of 81 control patients (24%) with Stage IV NSCLC
(P 5 0.02). Liver metastases were present at diagnosis
in 16 of 81 control patients (20%) with Stage IV NSCLC
but were not observed in patients with BAC (P 5 0.04).
Adrenal and bone metastases were present in similar
proportions in both groups.

Treatment Profiles
Three patients with BAC were treated with radiation
therapy to the brain (n 5 1 patient), bone (n 5 1
patient), and chest (n 5 1 patient) before they started
chemotherapy. Forty-three patients with other types
of NSCLC were treated with radiotherapy to the brain
(n 5 18 patients), bone (n 5 14 patients), or chest (n 5
14 patients). All of the patients with BAC and 117 of
the 124 patients with other types of NSCLC (94%) were
treated with systemic chemotherapy (see Table 4).
Eighty-five percent (n 5 24) of our patients with BAC
received cisplatin-based therapy, compared with 88%
(n 5 103) of patients with NSCLC (P 5 0.001). More
the half of these patients (81 of 127) were treated with
continuous 96-hour infusional paclitaxel and bolus
cisplatin on either our previously reported Phase I or
subsequent Phase II clinical trial.10,12

The remaining patients were treated with either
an “in-vitro best regimen” using cell lines derived

TABLE 2
Chest Radiographic Characteristics

Characteristic

BAC (n 5 28)
NSCLC controls

(n 5 123)

P valueNo. % No. %

Solitary lesiona 4 14 76 62 ,0.001
Consolidation 4 14 2 2 ,0.001
Diffuse

Bilateral multilobar 14 50 11 9 ,0.001
Bilateral multicentric 4 14 2 2 ,0.001
Unilateral multicentric 0 0 7 6 ,0.001
Unilateral multilobar 0 0 4 3 ,0.001

Effusion in absence of a lung parenchymal mass 2 7 11 9 0.99
Regional lymph node masses alone 0 0 10 9 0.99

a Patients with solitary pulmonary lesion with documented extrathoracic metastatic involvement (Fisher exact test).

FIGURE 1. A computerized tomograph of the chest from a male patient age

34 years shows bilateral, multilobar involvement with bronchioloalveolar cell

carcinoma.
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from the patients (BAC: n 5 1 patient; controls: n 5 14
patients), etoposide/cisplatin (BAC: n 5 4 patients;
controls: n 5 42 patients), or a Phase I agent
(ipomeanol) (BAC: n 5 3 patients; controls: n 5 0
patients).9,11 Seven patients in the control group were
not treated with any systemic therapy. Six of these 7
patients with NSCLC were treated with local palliative
radiation therapy, 4 of whom were treated with tho-
racic irradiation. The other 2 patients received irradi-
ation to vertebral metastases.

Disease Progression
The first sites of disease progression were different in
patients with BAC than in patients with other types of
NSCLC (Table 3). The pulmonary parenchyma was the
first site of progression in 14 of 25 patients with BAC
(56%), compared with 43 of 116 patients with other
types of lung carcinoma (37%) (P 5 0.06). Fourteen of
116 patients with NSCLC other than BAC (12%) ini-
tially progressed in the liver, and 32 of 116 (28%)
developed progressive pleural effusions. None of the
patients with BAC initially progressed in the liver or
pleura. The brain was the first site of progression in
23of 116 patients with NSCLC (20%), compared with 2
of 25 patients with BAC (8%). At the time of analysis, 2
of the BAC patients and 5 of the patient controls had
unspecified sites of progressive disease. Another 3 pa-
tients with NSCLC and 1 patient with BAC had no
evidence of progressive disease.

Survival
Patients with BAC lived longer than the patients with
adenocarcinoma and other types of NSCLC for both
Stage IV (see Table 5) and Stages IIIB and IV com-
bined. Statistically significant differences in survival
comparing Stage IV BAC with patients with Stage IV
adenocarcinoma (see Table 5) were noted in relation
to survival from time of diagnosis (15.2 months vs.
10.4 months; P 5 0.027) and survival from the time of
first therapy (11.6 months vs. 7.7 months; P 5 0.04).
The median and 1-year survival rates for patients with
Stage IV BAC compared with patients with Stage IV
NSCLC demonstrate a statistically significant survival
advantage for patients with BAC in terms of survival
from the time of initial diagnosis (15.2 months vs. 9.7
months; P 5 0.007), the time from first therapy (11.6
months vs. 6.8 months; P 5 0.008), and the time from
first systemic therapy (11.7 months vs. 7.5 months;
P 5 0.011).

Patients with BAC, Stages IIIB and IV combined,
had a longer median survival from the time of diag-
nosis to death at 15.2 months (95% confidence interval
[CI], 12.4 –18.2) compared with 9.9 months (95% CI,
8.4 –11.2) in similar stage NSCLC control patients (P 5

0.01). The median survival duration from first systemic
chemotherapy was longer for patients with Stage IIIB
and IV BAC (11.7 months; 95% CI, 8.7–16.7) compared
with patients of similar stage with other types of
NSCLC (8.3 months; 95% CI, 6.8 –9.7; P 5 0.04). The
median survival for patients with Stage IIIB and IV
adenocarcinoma from the initiation of first systemic
therapy was 9.7 months (95% CI, 7.7–11.7; P 5 0.25).
The 1-year survival rates for BAC and controls from
the time of first systemic therapy were 47.7% and 29%,
respectively (P 5 0.15).

The median survival times from the start of initial
therapy (either radiation or chemotherapy) were 11.7
months (95% CI, 8.7–16.7) and 7.8 months (95% CI,
6.7–9.2) in the patients with Stage IIIB and IV BAC and
the NSCLC control group, respectively (P 5 0.03). The
1-year actuarial survival rates were 47% and 28% for the
BAC and NSCLC control patients, respectively (P 5 0.1).

The survival rates for the 81 patients treated with
4-day infusion of paclitaxel plus cisplatin also were
analyzed. The median survival times from the initial
therapy for the 20 patients with Sage IIIB and IV BAC
were modestly longer (16.1 months; 95% CI, 8.9 –17)
than for the 61 patients with NSCLC other than BAC
(9.2 months; 95% CI, 7.5–12.8; P 5 0.18). The 1-year
survival rates from first therapy for BAC and control
patients were 57% and 37%, respectively (P 5 0.16).

DISCUSSION
The incidence of BAC is increasing and is believed to
contribute to the dramatic rise in incidence that now
makes adenocarcinoma the most common form of
NSCLC.1– 4 The original descriptions of BAC report

FIGURE 2. A photomicrograph of a histologic section from a peripheral lung

biopsy demonstrates bronchioloalveolar cell carcinoma of the lung from the

patient shown in Figure 1 (H & E, original magnification, 3250).
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patients with advanced bilateral pulmonary tu-
mors.15,28 More recent studies on BAC focus on pa-
tients with early stage disease. This study adds infor-
mation about symptoms, sites of disease at
presentation and at initial progression, and survival of
patients with Stage IIIB and IV BAC. We compared
these patients with patients who had similar stage
NSCLC and those with adenocarcinoma.

The disease free survival and overall survival rates
for patients with both early (Stages I–IIIA) and ad-
vanced (Stages IIIB and IV) BAC appear to be longer

than for patients with other types of NSCLC. These
were evaluated according to median survival; 1-, 2-,
and 5-year survival plus relative relapse; and mortality
rates.7,8,19,29 –37 Retrospective confirmation of the
pathologic diagnoses of the tumors from these pa-
tients was performed in only a minority of these prior
studies.10,33,37–39 All but 2 of our patients with BAC and
91 of the 124 patient controls had their tissue samples
reviewed at the time of preparation of this article.

Our 28 patients with Stage IIIB and IV BAC lived
3–5 months longer (an increase of '50%) than the
patients with other types of NSCLC from the time of
diagnosis, the time of initial therapy, or the time from
initiation of chemotherapy. Patients with Stage IV BAC
also lived 3–5 months longer than patients with other
types of NSCLC at a similar stage.

One other study compared the survival of patients
with advanced BAC patients with those with other
types of NSCLC. In contrast to our findings, those
authors reported that 223 patients with metastatic

FIGURE 3. Actuarial survival from the

time of first systemic therapy is shown

for patients with advanced bronchioloal-

veolar cell carcinoma (BAC) and other

types of nonsmall cell lung carcinoma.

TABLE 3
Sites of First Progressive Disease

Characteristic

BAC
(n 5 25)a

NSCLC
controls
(n 5 116)a

P valueNo. % No. %

Lung parenchyma 14 56 43 37 0.06
Bone 4 16 23 20 0.79
Thoracic lymph nodes 3 12 31 27 0.13
Brain 2 8 23 20 0.17
Adrenals 1 4 2 2 0.46
Skin 1 4 3 3 0.46
Breast 1 4 0 0 0.19
Pleural effusions 0 0 32 28 0.001
Liver 0 0 14 12 0.07
Retroperitoneal lymph nodes 0 0 1 1 0.99
Falling PS 2 8 7 6 0.67

PS: performance status.
a Two of the patients with bronchioloalveolar cell carcinoma (BAC) had unspecified sites of progres-

sion, and a third patient had not yet progressed. In comparison, 3 of the nonsmall cell lung carcinoma

(NSCLC) control patients had not yet progressed, and 5 others had unspecified sites of progressive

disease.

TABLE 4
Chemotherapy Regimens Received by Patients with Stage IIIB/IV
Bronchioloalveolar Cell Carcinoma and Other Forms of Nonsmall
Cell Lung Carcinoma

Chemotherapy
regimen

No. of patients with
BAC (%)

No. of patients with
NSCLC (%)

Paclitaxel/cisplatin 20 (71) 61 (52)
Etoposide/cisplatin 4 (14) 42 (36)
“Best in vitro” agentsa 1 (4) 14 (12)
Ipomeanol 3 (11) 0 (0)

BAC: bronchioloalveolar cell carcinoma; NSCLC: nonsmall cell lung carcinoma.
a Shaw et al., 1993.9
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adenocarcinoma lived longer (6 months) than the 25
patients with metastatic BAC (4 months), although
statistical significance was not reached (P 5 0.64).29

However, their patients are not directly comparable to
the patients reported here, because the majority of
their patients with BAC had been treated previously,
and one-third of the patients had a poor performance
status (2 or 3). Potential explanations for the pro-
longed survival in our BAC patients compared with
prior reports of patients with similar stages of BAC
include more selective efficacy of paclitaxel for the
treatment of patients with BAC (received by 71% of
BAC patients), more asymptomatic patients at initial
presentation (14% vs. 4%), more patients with good
performance status, and less common prior surgical
resection rates (10% vs. 39 – 44%).29,40 A longer natural
history also may contribute to the prolonged survival
observed in these patients with BAC.

Four studies reported 2-year survival rates for ad-
vanced BAC patients of 5– 8%, which is similar to the
2-year survival rate of 7% observed in our patients
with BAC.19,29,34,36 The other studies of 9 – 40 patients
with advanced BAC reported median survivals of 3–18
months, but their survival information is difficult to
interpret, because they did not present survival infor-
mation about comparable patients with other types of
NSCLC.34,36,39

The survival of patients with Stage I–III BAC also
appears to be longer than for patients with other types
of NSCLC. Four studies compared the 5-year survival
rates of patients with Stage I BAC8,33 (n 5 33, 67) or
Stage I, II, and III BAC7,32 (n 5 235, 33) with that of

patients with similar stages of NSCLC (n 5 1618).
Patients with Stage I BAC had a 5-year survival rate of
77– 85%, compared with 70% for patients with squa-
mous cell carcinoma, 56 – 66% for patients with large
cell carcinoma, and 59 – 65% for patients with adeno-
carcinoma.8,33 The 5-year survival rates for patients
with Stage I–III BAC were 55–58%, compared with
18 – 47% for patients with similar stages of adenocar-
cinoma.7,32 The overall mortality rate per year for pa-
tients with Stage I–III BAC was 12%, compared with
16% for the patients with adenocarcinoma at a similar
stage (P , 0.00008).7 Thus, patients with similar stages
of BAC (both early and advanced stage) have a longer
survival than patients with other types of NSCLC.

Information documenting differences in patients
characteristics, symptoms, disease sites, and response
rates to chemotherapy in patients with BAC and those
with other types of NSCLC is presented in this article.
Our patients with advanced bronchioloalveolar cell
carcinoma showed the previously described excess of
females and nonsmokers, with a peak incidence
within the sixth decade of life.41 Significant differences
in symptoms at presentation between our patients
with advanced stage BAC and patients with other
forms of NSCLC are less common neurologic symp-
toms (4% vs. 15%) and more common cough (71% vs.
50%), respectively. Neurologic symptoms also were
less common and cough was more common in 25
patients with metastatic BAC compared with 223 pa-
tients with metastatic adenocarcinoma reported by
Feldman et al.29

One previous report in the literature identified

TABLE 5
Survival Data for Stage IV Patients: Median Survival and 1-Year Survival Rates

Median survival 1-year survival

Months 95% C.I. P value % P value

From time of diagnosisa

BAC (n 5 21) 15.2 10.4–18.2 66.7 —
Controls (n 5 81) 9.7 7.0–10.8 (0.007) 32.9 0.005
Adenocarcinoma (n 5 52) 10.4 7.1–12.4 (0.027) 38.0 0.027

From first systemic therapyb

BAC (n 5 21) 11.7 8.7–17.0 47.6 —
Controls (n 5 76) 7.5 5.4–9.1 (0.011) 22.4 0.025
Adenocarcinoma (n 5 47) 8.8 6.8–11.3 (0.067) 28.3 0.122

From paclitaxel/cisplatinc

BAC (n 5 17) 12.2 8.9–17.0 56.3 —
Controls (n 5 42) 8.9 7.5–11.6 (0.084) 30.6 0.079
Adenocarcinoma (n 5 28) 11.3 7.8–21.5 (0.37) 43.5 0.433

BAC: bronchioloalveolar cell carcinoma; CI: confidence interval.
a Survival time from date of diagnosis to time of death.
b Survival time from date of first systemic chemotherapy.
c Survival time from initiation of 96-hour continuous paclitaxel infusion with bolus cisplatin on Day 5.10,12
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sites of metastatic disease at presentation in patients
with advanced BAC.29 Our data as well as the data in
this previous report corroborate the high frequency of
diffuse pulmonary involvement (72% and 76%), mod-
erate frequency of skeletal metastases (24% and 28%),
and rare brain metastases (4% and 8%) in patients
with advanced BAC at initial presentation. Statistically
significant differences in the sites of metastatic disease
at presentation in patients with BAC, compared with
those with other types of NSCLC, were identified at 3
locations: more common bilateral lung involvement,
less frequent brain metastases, and less common liver
involvement, respectively. Diffuse, bilateral disease
was .4-fold more common in the patients with BAC
than in patients with other types of NSCLC.

Information about sites of first progression of dis-
ease are not provided in prior reports. Progression
most often occurs at the site of initial carcinoma in-
volvement, as anticipated. Development or progres-
sion of brain metastases ranks as the most dramatic
difference between patients with BAC (8%) and pa-
tients with other types of NSCLC (20%). Progression
also was less common in BAC patients within in-
trathoracic lymph nodes (12% vs. 27%) and was not
seen within the liver. The lungs were identified as the
most common site of first progression. These data
show the propensity for BAC to spread within the
thoracic cavity in contrast to the usual pattern of ex-
trathoracic progression in patients with other types of
adenocarcinoma.

Therapeutic modalities for patients with advanced
BAC reported in the literature range from attempted
surgical resections with or without adjuvant radiation
or chemotherapy to chemotherapy alone.28,29,31,34,37,39,42

Two previous studies have documented the therapeu-
tic efficacy of systemic chemotherapy in patients with
advanced BAC and those with other types of
NSCLC.29,37 Patients with both BAC and other types of
NSCLC were treated with cisplatin-based regimens in
one of the studies. Forty-eight percent of the patients
with advanced BAC in the latter study had received no
prior therapy. This differs from our patients with ad-
vanced BAC, of whom 90% had received no prior
systemic therapy.29

Response rates of 30 –32% have been reported in
patients with advanced BAC who were treated with
systemic chemotherapy.29,37 Twenty patients with ad-
vanced BAC and 61 patients with advanced NSCLC
included in our data were treated with 96-hour infu-
sional paclitaxel and bolus cisplatin chemotherapy.
The response rates in these patients with advanced
stage BAC and NSCLC were 21% and 47%, respectively
(P 5 0.04). It is difficult to use the standard bidimen-
sional criteria to calculate response rates of measur-

able disease in patients with multifocal BAC, because
most patients (78%) have either bilateral diffuse pul-
monary involvement (64%) or consolidation (14%).
The true proportion of patients with radiographic im-
provement and clinical benefit may be higher.

Our data confirm advanced BAC as a tumor with a
specific tendency for intrapulmonary spread, with
limited regional lymph node involvement, and with a
reduced tendency for extrathoracic metastases, partic-
ularly to the brain and liver. Studies generally show
that BAC is moderately sensitive to chemotherapy,
with response rates from 20% to 32% and a 1-year
survival that is significantly better than that for pa-
tients with NSCLC.29,37,40 These retrospective data
suggest that the presentation, response to systemic
treatment, and survival differ from those of patients
with other types of NSCLC. There is a need for pro-
spective studies to define the clinical presentation and
course of patients with BAC. Two current prospective
studies evaluate paclitaxel in the setting of advanced
BAC: one as a 96-hour continuous infusion (Southwest
Oncology Group-9714) and the other as a 3-hour in-
fusion (European Organization for Research and
Treatment of Cancer-08956). Further studies will be
required and should be integrated with epidemiologic
and genetic analyses to fully appreciate and under-
stand the nature of this unique carcinoma.
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